RONTGEN RAYS
that Rontgen rays are thin pulses, differing from light as the sound of a flash of lightning differs from the roll of the thunder to which it gives rise. The absence of refraction was, in his view, due to the shortness of the time the forces in the thin pulse acted on the molecules of the refracting medium, that this was so short that only an infinitesimal amount of energy would go from the pulse into the refracting substance, too little to affect the velocity of its propagation. If, instead of a pulse, a long train of waves were passed through the substance, a state of equilibrium might be expected to be reached, in which a finite amount of energy went into the refracting substance and would give to it its refracting power. I worked at the problem from the other end and calculated what effects would, on Maxwell's theory, be produced if a moving electrified charge were suddenly stopped. This calculation showed that a pulse of electric and magnetic forces would be produced, that the energy in it would be inversely proportional to its thickness, which would be the distance light would travel in the time taken to stop the charged particle. The energy flowing through a closed surface surrounding the electron would be a/J times the energy possessed by the electron before it was stopped, where a is the radius of the electron and d the thickness of the pulse.
The atom on modern views is not an impenetrable sphere, but a positively electrified nucleus surrounded by electrons, the volume occupied by the electrons and the nucleus being an exceedingly minute fraction of the volume in which they are enclosed ; in fact, the atom is chiefly holes. Under these circumstances it is clear that it is a matter of chance how long a collision may last, and therefore how thick the pulse it produces may be. Thus the radiation given out by a substance bombarded by 405